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(57) ABSTRACT

Aninformation processing apparatus for forming print data to
be print-processed by a printer 1s constructed by: designation
receiving means for receving designation of a duplex print-
ing, discriminating means for discriminating the number of
pages 1n the case where data to be printed has been arranged
on a recording paper, and command adding means for receiv-
ing the designation of the duplex printing by the designation
receiving means and, 1n the case where 1t 1s determined by the
discriminating means that the number of pages of the record-
ing paper on which the data to be printed has been arranged 1s
equal to an odd number, adding a command to urge a forced
paper ejection in the printer lest a blank page of the last page
1s logically counted in the printer. A print data forming
method and a print control program for realizing such an
apparatus and a memory medium which stores such a pro-
gram are provided. When the last page 1s printed as a blank
page in the printer 1n a duplex printing mode, the print data 1s
formed lest the last blank page 1s counted up by a counter.

6 Claims, 19 Drawing Sheets
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INFORMATION PROCESSING APPARATUS,
PRINT DATA FORMING METHOD, PRINT
CONTROL PROGRAM, AND MEMORY
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional application of application
Ser. No. 11/776,518, filed Jul. 11, 2007 (now allowed), which
1s a divisional application of application Ser. No. 11/290,3577,
filed Dec. 1, 2005, now U.S. Pat. No. 7,259,874, which 1ssued

Aug. 21, 2007, which 1s a divisional application of applica-
tion Ser. No. 09/649,875, filed Sep. 12, 2001, now U.S. Pat.

No. 7,092,111, which 1ssued Aug. 15, 2006 and which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an information processing appara-
tus, a print data forming method, a print control program, and
a memory medium 1n which such a program has been stored.
More particularly, the invention relates to an information
processing apparatus for forming print data of a host com-
puter or the like, a method of forming print data, a print
control program, and a memory medium in which such a
program has been stored.

2. Related Background Art

In an information processing apparatus such as a host com-
puter or the like in which a printer driver program for forming
print data to be printed by a printer has been set up, draw data
(print command) requested from an application through an
OS 1s converted by using a printer driver into a page descrip-
tion language (hereimafiter, also referred to as a PDL) which
can be interpreted by the printer.

According to the recent printer driver, by processing a
function 1n the printer on the printer driver side, even a printer
having a low function can provide a function similar to the
advanced function of the printer to the user. For example, 1n
case ol a printer for ejecting a paper 1n a face-up state, hith-
erto, print data which 1s received from the information pro-
cessing apparatus i1n an ascending order 1s spooled by an
amount of all pages and a printing process 1s started from the
last page. However, 1n the recent printer driver, with respectto
the printer for performing the face-up paper ejection, the
spooling process 1s executed on the host side before the print
data 1s formed, the print data 1s transmitted to the printer 1n a
descending order, and it 1s suificient that the printer starts the
printing process 1n the receiving order. Therefore, there 1s no
need to provide spooling means for the printer side and the
reduction of the costs can be expected. In the case where such
a printing 1n the descending order 1s executed by the driver
and a duplex printing 1s further performed by the printer, the
number of entire pages of a print job (the number of pages
when data whose printing 1s desired 1s arranged on an actual
recording paper: hereinafter, referred to as the number of
physical pages or physical page number) 1s discriminated,
and 1n case of the print job 1n which the number of physical
pages 1s equal to an odd number, the last page 1s printed as a
blank page on which nothing 1s printed. Therefore, upon
forming of the print job, the driver inserts the print data whose
output result indicates a blank page to the last page and inserts
a command for mnstructing that a blank page saving 1s not
performed 1nto the print data, thereby keeping a style in the
actual duplex print mode.
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In the future, 1n the printer having such a technical back-
ground, there 1s considered a case of performing a charging
process on the basis of the number of print copies which 1s
counted up by a counter for counting the number of printed
sheets (specifically speaking, the number of (scanned) faces
on which images have been formed by an 1mage forming unit
1s counted). In the printer for performing the duplex printing
as mentioned above, however, 11 the number of physical pages
which are printed 1s equal to the odd number, for example, 1T
the physical page number indicates 3 pages, a blank page 1s
printed to the last page (the fourth page) corresponding to the
reverse side of the third page. However, even in case of the
blank page on which nothing 1s printed, as described above,
since the print data of the blank page (this point 1s also
similarly applied to a case of a new line or a new page) has
actually been 1nserted, an image forming 1s also performed to
the blank page (the blank page 1s also scanned). Therefore, the
count-up operation 1s performed by regarding it as the number
of print surfaces, so that the charging process 1s executed.
There 1s a problem such that inconvenience 1s caused to the
user. Even if the count value 1s not used for the charging
process, 1n the case where the user made a maintenance
contract such that a maintenance fee 1s different in accordance
with the count value, there 1s a problem such that a similar
inconvenience 1s caused.

SUMMARY OF THE INVENTION

The invention 1s made 1n consideration of the above prob-
lems and 1t 1s an object of the mvention to provide an infor-
mation processing apparatus, a print data forming method,
and a memory medium 1n which a computer-readable pro-
gram has been stored, in which 1n case of allowing a printing
process 1 which a last page 1s set to a blank page to be
controlled 1n a printer for performing a duplex printing, print
data such that a count-up by a counter for counting the num-
ber of times of an 1image forming process 1n the printer 1s not
performed 1s formed.

To accomplish the above object, according to the invention,
there 1s provided an information processing apparatus for
forming print data to be print-processed by a printer, com-
prising: designation recerving means for recerving designa-
tion of a duplex printing; discriminating means for discrimi-
nating the number of pages 1n the case where data to be
printed has been arranged on a recording paper; and com-
mand adding means for recerving the designation of the
duplex printing by the designation recerving means and, in the
case where 1t 1s determined by the discriminating means that
the number of pages of the recording paper on which the data
to be printed has been arranged 1s equal to an odd number,
adding a command to urge a forced paper ejection in the
printer lest a blank page of a last page 1s logically counted in
the printer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram for explaining a construction of
a printer control system showing an embodiment of the mnven-
tion;

FIG. 2 1s a block diagram showing a construction of a
typical print system ol a host computer to which a printer 1s
connected;

FIG. 3 15 a block diagram showing a construction of a print
system for temporarily spooling an intermediate code before
a print command from an application 1s converted into a
printer control command;

FIG. 4 1s a diagram explaining the printer 1n the invention;
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FIG. § 1s a flowchart showing processes 1n a spooler 302;
FI1G. 6 1s a flowchart showing a print control 1n a spool file

manager 304,

FI1G. 7 1s a flowchart showing processes 1n a despooler 305;

FIG. 8 shows an example of a user interface picture plane
for mputting a print setting which 1s provided by a printer
driver;

FIG. 9 shows an example of a user interface picture plane
for performing a print spool setting which 1s provided by the
printer driver;

FIG. 10 shows an example of a job setting file which 1s
generated by a spool file manager;

FIG. 11 shows an example of job setting information
shown 1n a field 1002 of the job setting file;

FIG. 12 shows an example of physical page information
shown 1n a field 1004 of the job setting file;

FIG. 13 shows an example of physical page setting infor-
mation shown 1n a field 1202 of physical page information;

FI1G. 14 1s a diagram showing an example of a data format
which 1s supplied from the spool file manager 304 to the
despooler 305 when a print request of a physical page 1s
1ssued;

FIG. 15 1s a flowchart showing a setting changing process
by a setting editor 307;

FIG. 16 shows an example of a picture plane for displaying
a list of print jobs spooled by the spool file manager 304;

FI1G. 17 shows an example of a picture plane of a previewer
306;

FIG. 18 shows an example of a picture plane of the setting
editor 307

FIG. 19 shows an example of a processing flow for the
despooler 305 1n the invention;

FIG. 20 shows an example of the processing tlow of the
despooler 305 1n the invention;

FI1G. 21 15 a diagram showing an embodiment of the inven-
tion;

FIG. 22 shows an example of a command for urging issu-
ance of a forced ejection command of a device of the mven-
tion;

FIG. 23 shows an example of obtaining a corresponding
situation of the forced e¢jection command of the device of the
invention; and

FIGS. 24A and 24B are diagrams showing a relation
between a print surface 1n a paper ejecting umt and a print
surface of a printed matter and a page order of the print data
which 1s transmitted from the information processing appa-
ratus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments suitable for applying the mvention will be
described hereinbelow.

FIG. 1 1s a block diagram for explaining a construction of
a printer control system showing the embodiment of the
invention. The invention can be applied to any of a single
apparatus, a system comprising a plurality of apparatuses,
and a system which 1s connected through a network such as
LAN, WAN, or the like and executes processes so long as
functions of the invention are executed.

In the diagram, reference numeral 3000 denotes a host
computer (hereinatter, also simply referred to as a host) which
1s suitable for the mnformation processing apparatus of the
invention and has a function for inserting a command for
allowing a printer to execute a forced paper ejection as nec-
essary as will be explained hereimlater. The host 3000 has a
CPU 101 for executing a process of a document 1n which
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4

figures, 1mages, characters, tables (including a spreadsheet
and the like), and the like exist mixedly on the basis of a
document processing program or the like stored in a program
ROM of an ROM 103 or in an external memory 111. The CPU
101 integratedly controls each device connected to a system
bus 104.

An operating system program (hereimnafter, abbreviated to
“OS”) or the like as a control program of the CPU 101 1s
stored 1nto the program ROM of the ROM 103 or into the
external memory 111. Font data and the like which are used 1n
the document process are stored into a font ROM of the ROM
103 or 1nto the external memory 111. Various data which 1s
used when the document process 1s executed 1s stored into a
data ROM of the ROM 103 or into the external memory 111.
An RAM 102 functions as a main memory, a work area, or the
like of the CPU 101.

A keyboard controller (KBC) 105 controls a key input from

a keyboard (KB) 109 or from a pointing device (not shown).
A CRT controller (CRTC) 106 controls a display of a CRT

display (CRT) 110.

Reference numeral 107 denotes a disk controller (DKC)
for controlling an access to the external memory 111 such as
hard disk (HD), tloppy disk (FD), or the like for storing a boot
program, various applications, font data, a user file, an edit
file, a printer control command forming program (hereinafter,
referred to as a printer driver), and the like. A printer control-
ler (PRTC) 108 1s connected to a printer 1500 through a
bidirectional interface (interface or I/F) 121 and executes a
communication control process with the printer 1500.

The CPU 101 executes, for example, a developing (raster-
1zing) process ol an outline font 1nto a display information
RAM set on the RAM 102, thereby enabling WYSIWYG on
the CRT 110 to be realized. The CPU 101 opens various
registered windows on the basis of commands 1nstructed by a
mouse cursor or the like (not shown) on the CRT 110 and
executes various data processes. When executing the printing,
by opening a window regarding the setting of the printing, the
user can set a print processing method for the printer driver
including the setting of the printer and the selection of a print
mode.

Retference numeral 1500 denotes the printer for executing
a print outputting process of the print data formed by the host
3000 as an mnformation processing apparatus and has a func-
tion for performing a forced paper ejection or a duplex print-
ing in response to a command from the host. The printer 1500
1s controlled by a CPU 112. The printer CPU 112 outputs an
image signal as output imnformation to a print unit (printer
engine) 117 connected to a system bus 115 on the basis of a
control program or the like stored in a program ROM of an
ROM 113 or a control program or the like stored in an external
memory 114. A control program and the like of the CPU 112
are also stored 1n the program ROM of the ROM 113. Font
data and the like which are used when the output information
1s formed are stored 1n a font ROM of the ROM 113. In case
of a printer without the external memory 114 such as a hard
disk or the like, information and the like which are used on the
host computer have been stored 1n a data ROM of the ROM
113.

The CPU 112 can perform a communicating process with
the host computer through an input unit 118 and can notify the
host 3000 of the information or the like in the printer. An
RAM 119 1s an RAM which functions as a main memory, a
work area, or the like of the CPU 112 and 1s constructed so
that 1ts memory capacity can be expanded by an option RAM
which 1s connected to an expansion port (not shown).

The RAM 119 15 used as an output information rasterizing,
area, an environmental data memory area, or the like. An
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access to the external memory 114 such as hard disk (HD), IC
card, or the like mentioned above 1s controlled by a memory
controller (MC) 120. The external memory 114 1s connected
as an option and stores front data, an emulation program, form
data, and the like. An operation panel 1501 comprises
switches for operation, an LED display, and the like.

The external memory 114 1s not limited to one memory but
can be also constructed 1n a manner such that a plurality of
memories are provided and, besides built-in fonts, option
cards and a plurality of external memories in which programs
for interpreting printer control languages of different lan-
guage systems have been stored can be connected. Further, 1t
1s also possible to have an NVRAM (not shown) and store
printer mode setting information from the operation panel
1501.

The printer 1500 of the embodiment has a counter which
counts up the number of printed sheets 1n accordance with a
process such that images are formed by the printer engine
117, that 1s, a laser beam 1s scanned.

FIG. 2 1s a constructional diagram of a typical printer
system 1n the host computer to which a printing apparatus
such as a printer or the like 1s directly connected or connected
via a network. An application 201, a graphic engine 202, a
printer driver 203, and a system spooler 204 exist as files held
in the external memory 111 and are program modules which
are loaded into the RAM 102 by the OS or a module using
such a module 1n the case where they are executed and
executed. The application 201 and printer driver 203 can be
added onto the FD or CD-ROM (not shown) of the external
memory 111 or onto the HD of the external memory 111 via
the network (not shown). Although the application 201 held
in the external memory 111 1s loaded 1nto the RAM 102 and
executed, when the printer 1500 1s allowed to print from the
application 201, the print data 1s outputted (drawn) by using
the graphic engine 202 which has similarly been loaded 1nto
the RAM 102 and can be executed.

The graphic engine 202 similarly loads the printer driver
203 prepared every printer into the RAM 102 from the exter-
nal memory 111 and sets an output of the application 201 1nto
the printer driver 203. The graphic engine 202 converts a GDI
(Graphic Device Interface) function as a draw output (con-
structed by a function which 1s defined by the OS) which 1s
received from the application 201 into a DDI (Device Driver
Interface) function which can be interpreted by the printer
driver 203 and should be outputted and outputs the DDI
function to the printer driver 203.

The printer driver 203 1s shown as a suitable example of the
print control program of the invention. On the basis of the
DDI function received from the graphic engine 202, the
printer driver 203 converts it into a control command, for
example, a PDL (Page Description Language) which can be
recognized by the printer. The converted printer control com-
mand 1s transmitted by the OS through the system spooler 204
loaded into the RAM 102 and outputted as print data to the
printer 1500 via the interface 121.

In addition to the print system comprising the printer and
host computer shown 1n FIG. 2, the print system including the
information processing apparatus of the embodiment further
has a construction for temporarily spooling the print data
from the application by intermediate code data as shown 1n
FIG. 3. FIG. 3 shows a system obtained by expanding the
system of FIG. 2. This system has a construction such that
when a print command (DDI function) 1s sent from the
graphic engine 202 to the printer driver 203, a spool file 303
comprising an intermediate code 1s formed once. In the sys-
tem of FIG. 2, the application 201 1s released from the print-
ing process at a point of time when the printer driver 203
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finishes to convert all of the print commands from the graphic
engine 202 into the control commands of the printer. In the
system ol FIG. 3, the application 201 1s released when a
spooler 302 converts all of the print commands (DDI func-
tions) 1nto the intermediate code data and outputs them to the
spool file 303. Unlike intermediate draw data which 1s gen-
erally formed by the printer at the start of the printing, with
respect to the intermediate code data, since the rasterization
or the like of the data i1s not performed, a time which 1s
required until the application 201 1s released from the printing
process 1n case of the latter method of using the spool format
1s usually shorter than the former method. In the system
shown 1n FI1G. 3, contents in the spool file 303 can be modified
as will be explained hereinlater with reference to FIG. 9 and
the like. Thus, a function which the application does not have,
that 1s, a function such as zooming (enlargement or reduc-
tion), print mode for reducing a plurality of pages and printing
them into one page, or the like can be realized for the print
data from the application.

To realize those purposes, the system of FIG. 2 1s expanded
so as to spool the print commands by the intermediate code
data as shown 1n FIG. 3. To modily the print data, ordinarily,
a setting 1s performed from a window which 1s provided ':)y
the printer driver 203 and the printer driver 203 holds the
setting contents 1nto the RAM 102 or external memory 111.

The details of FIG. 3 will be described hereinbelow. Each
block 1 FIG. 3 shows a functional module and will be
explained by using each module as a subject. However, actu-
ally, 1t 1s realized by a method whereby the CPU 101 executes
the process on the basis of each program module (which has
been stored in the ROM 103 or external memory 111 and 1s
read out and stored into the RAM 102).

As shown 1n the diagram, according to the expanded pro-
cessing method, a dispatcher 301 receives the DDI function as
a print command from the graphic engine 202. If the print
command (DDI function) recerved by the dispatcher 301
from the graphic engine 202 1s based on the print command
(GDI function) 1ssued from the application 201 to the graphic
engine 202, the dispatcher 301 loads the spooler 302 stored 1n
the external memory 111 mto the RAM 102 and sends the
print command (DDI function) to the spooler 302 instead of
the printer driver 203.

The spooler 302 analyzes the recerved print command
(DDI function), converts 1t into the intermediate code on a
page unit basis, and outputs it to the spool file 303 on a page
unit basis. The term “page unit” used here denotes a page
divided by the application (hereinafter, called a logical page),
and 1t does not denote a page which is ejected by the printer
(heremaftter, called a physical page). The spool file of the
intermediate codes stored on a logical page unit basis 1s called
a page draw file (PDF: Page Description File). The spooler
302 obtains print setting information as a print setting (N-up,
duplex, staple, color/monochromatic designation, etc.)
regarding the print data set by an nput instruction from the
user from the printer driver 203 with respect to the user
interface which 1s provided by the printer driver 203, and
stores 1t as a file of a job unit 1nto the spool file 303. The setting
file stored on a job unit basis 1s called a job setting file
(abbreviated to SDF: also called a Spool Description File).
This spool description file will be explained hereinlater.

Although the spool file 303 1s generated as a file into the
external memory 111, 1t can be also formed 1n the RAM 102.
Further, the spooler 302 loads a spool file manager 304 stored
in the external memory 111 into the RAM 102 and notifies the
spool file manager 304 of a generating situation of the spool
file 303. After that, the spool file manager 304 discriminates
whether the printing can be performed 1n accordance with the
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contents of the print setting information as a print setting
regarding the print data stored in the spool f1le 303 ornot. This
discrimination 1s made by discriminating whether the data
which 1s drawn on the physical page (in case of a descending
order printing, the last physical page; in case of a booklet 5
printing, this page changes in dependence on a fascicle des-
ignation or the like) 1n which the job stored 1n the spool file
303 1s first print-processed by the printer has been spooled or
not. In the case where the relevant job 1s designation of “print™

or “mail box” in accordance with the designation of the kind 10
of job 1 FIG. 9, 1t 1s sulficient to make the discrimination as
mentioned above. However, 1 it 1s the designation of “store”™

or “preview’’, since a preview and an editing process onto the
host computer are accepted, even 1f the above discrimination

1s made, the print output 1s not performed but only the display 15
output of the preview 1s performed.

In case of performing the print output on the basis of the
above discrimination result, the following processes are
executed. It the spool file manager 304 determined that the
printing can be performed by using the graphic engine 202, a 20
despooler 305 stored 1n the external memory 111 i1s loaded
into the RAM 102 and an instruction 1s issued to the despooler
305 so as to execute the printing process of the page descrip-
tion file of the intermediate code described 1n the spool file
303. 25

The despooler 305 modifies the PDF of the intermediate
code mcluded 1n the spool file 303 1n accordance with the
SDF including the print setting information included in the
spool file 303 and forms the GDI function again such that
cach logical page may match the physical page. The GDI 30
function 1s outputted again via the graphic engine 202 1n
consideration of a new page command so that the printing
process 1s performed every physical page. The graphic engine
202 as a part of the OS converts the draw command (GDI
function) from the despooler 305 into the print command 35
(DDI function) in a manner similar to the draw command
from the application 201.

In the case where the print command (DDI function)
received by the dispatcher 301 from the graphic engine 202 1s
based on the print command (GDI function) 1ssued from the 40
despooler 305 to the graphic engine 202, the dispatcher 301
sends the print command to the printer driver 203 instead of
the spooler 302.

The printer driver 203 forms the printer control command
comprising the page description language or the like on the 45
basis of the DDI function obtained from the graphic engine
202 and outputs 1t to the printer 1500 via the system spooler
204.

Further, FIG. 3 shows an example in which in addition to
the expansion system described so far, a previewer 306 and a 50
setting editor 307 are arranged, thereby enabling a preview, a
change 1n print setting, or a combination of a plurality of jobs
to be performed.

In order to perform the print preview, change 1n print set-
ting, or combination of a plurality of jobs, the user first needs 55
to designate “store” 1n a pull-down menu as means for per-
forming “designation of output destination” 1n a property of
the prlnter driver shown 1n FI1G. 9. If the user wants to see only
the preview, such an operation can be also performed by
selecting “preview” as designation of the output destination. 60

Contents set by the property of the printer driver as men-
tioned above are stored 1nto a structure (called “DEVMODE”
in the Windows OS) which 1s provided as a setting file by the
OS. In this structure, for example, a setting about whether the
data 1s stored into the spool file manager 304 ornotis included 65
in the print setting included 1n the spool file 303. The spoolfile
manager 304 reads the print setting through the printer driver

8

and 1f the “store” 1s designated, the PDF and SDF are gener-
ated and stored 1nto the spool file 303 as mentioned above. A
window picture plane of the spool file manager 1s popped up
as shown 1 FIG. 16 and a list of the jobs spooled 1n the spool
f1le 303 1s displayed. FI1G. 16 shows an example in which four
j0bs have been spooled. By pressing a menu bar or a menu
icon under 1t, the operation of the job can be performed. The
number of operations of the menu bar and that of the menu
icon are equal. As kinds of operations, there are following
twelve operations 1n a state where the job has been selected:

“print”’; “save and print” for printing while the spool file of the
intermediate codes are left as they are; “preview” for seeing
an output preview of the job which takes into consideration
the print setting; “delete” for deleting the spool file of the
intermediate codes; “copy’ for forming a copy of the spool
file of the intermediate codes; “combine” for obtaining one
10b by combining the jobs 1n the spool file of a plurality of
intermediate codes; “divide” for dividing the combined job
into a plurality of original jobs; “job edit” for changing the
print setting (layout setting, finishing setting, or the like) of
the single job or combined job; “move to head” for setting the
print order of a certain job to the first order; “move upward by
one” for making the print order of a certain job earlier by one;
“move downward by one” for delaying the print order of a
certain job by one; and “move to the last” for setting the print
order of a certain job to the last order.

In the case where the preview of a certain single job or the
combined job 1s designated on the window picture plane
(FIG. 16) of the spool file manager, the previewer 306 stored
in the external memory 111 1s loaded 1into the RAM 102 and
an 1nstruction 1s 1ssued to the previewer 306 so as to execute
a previewing process ol the job of the itermediate code
described in the spool file 303.

The previewer 306 sequentially reads out the page descrip-
tion files (PDFs) of the intermediate codes included 1n the
spool file 303, modifies them 1n accordance with contents of
the print setting information included 1n the spool description
file (SDF) stored 1n the spool file 303, and outputs the GDI
function to the graphic engine 202. The graphic engine 202
outputs the draw data to the self client area, thereby enabling
the data to be outputted on the screen.

The graphic engine 202 can perform a proper rendering in
accordance with the designated output destination. Thus, 1n a
manner similar to the despooler 303, the previewer 306 can be
realized by a method whereby the intermediate codes
included in the spool file 303 are modified in accordance with
the contents of the print setting included in the spool file 303
and outputted by using the graphic engine 202. As mentioned
above, the print setting set by the printer driver 1s stored as a
spool description file 1nto the spool file 303 and the data of the
page description file 1s modified on the basis of the spool
description file and outputted. Thus, how the actual draw data
1s printed can be provided to the user and, further, a print
preview close to a print image that 1s outputted by the printer
in accordance with each of the following cases can be pro-
vided to the user: that 1s, a case where the N-up mode (layout
process for reducing N logical pages, arranging them 1nto one
physical page, and printing) has been designated, a case
where the duplex printing has been designated, a case where
the booklet printing has been designated, a case where a
stamp has been designated, and the like. According to the
preview function which the conventional application soft-
ware such as document forming or the like has, since data 1s
drawn on the basis of the page setting 1n the application, the
print setting 1n the printer driver 1s not reflected, and 1t 1s
impossible to allow the user to recognize the preview which 1s
actually printed and outputted.
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By executing the previewing process as mentioned above,
a large preview of the print setting of the printing included 1n
the spool file 303 as shown 1 FIG. 17 1s displayed on the
screen by the previewer 306. After that, the previewer 306 1s
closed by a non-display instruction of the user. A control
routine 1s shufted to the window picture plane (FIG. 16) of the
spool file manager.

If the user performs the printing 1n accordance with the
contents displayed by the previewer 306, the print request 1s
1ssued by mstructing “print” or “save and print” on the spool
file manager 304. As mentioned above, with respect to the
print request, the page description file 1s modified on the basis
ol the spool description file and the GDI function 1s generated
by the despooler 305 and transierred to the graphic engine
202. A print command 1s sent to the printer driver 203 via the
dispatcher 301 and the printing 1s executed.

A setting change using the setting editor 307 will now be
described.

As a method of realizing the setting change, the setting 1s
possible with respect to the job which was designated to
“store” 1n FIG. 9 1n a manner similar to the preview. By a
similar tlow, the spool file manager 304 1s popped up and a list
of the spooled jobs 1s displayed. When *“job edit” 1s desig-
nated and a setting change instruction 1s 1ssued on the window
picture plane (FIG. 16) of the spool file manager, the setting,
editor 307 stored 1n the external memory 111 1s loaded nto
the RAM 102, and the setting editor 307 1s instructed so as to
display the present or default print setting. A job setting
picture plane as shown 1n FIG. 18 1s displayed.

The setting editor 307 obtains the spool description file of
the job 1n which “job edit” has been designated from the spool
file 303 and changes a default value of the job setting picture
plane of FIG. 18 on the basis of the setting 1tems designated in
the spool description file. In the example shown 1n FIG. 18,
the number of copies: 1, a printing method: simplex, staple:
none, layout: 1 page/sheet, etc. have been designated 1n the
spool description file of the job 1n which “job edit” has been
designated.

Also according to the setting editor 307, the page descrip-
tion file of the intermediate codes included in the spool file
303 1s modified in accordance with the contents of the print
setting included 1n the spool description file stored in the
spool file 303 and outputted to 1ts own client area by using the
graphic engine 202, so that a small preview can be outputted
onto the screen shown m FIG. 18.

The print setting included in the spool description file
stored 1n the spool file 303 can be changed and corrected here.
In this instance, even 1f the user interface on the setting editor
307 has the 1tems which can be set by the printer driver 203,
the user interface of the printer driver 203 itself can be also
called. As shown in FIG. 18, a fraction, a printing method
(simplex, duplex, booklet printing), staple (saddle fimisher or
the like), a page layout, an arranging order, and the like can be
designated. By pressing “detail”, most of the items which can
be designated by the printer driver can be reset. However, 1t 1s
assumed that a change 1n setting regarding print quality such
as resolution, graphic mode, or the like 1s not permaitted.

With respect to the changed 1tems, the change 1s authenti-
cated 1n response to an authenticating request on the setting
editor 3077 and the control is shifted to the spool file manager
304. With respect to the setting 1tems whose change was
authenticated, the change of the print setting 1s held. How-
ever, 1t 1s not held 1n the orniginal spool description file but a
10b setting file which 1s used 1n the job edition or the like 1s
newly generated and held. The details of the job setting file
will be explained hereinlater in FIG. 10 and subsequent draw-
Ings.
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If the user performs the printing in accordance with the
setting change contents 1n a manner similar to the confirma-
tion 1n the previewer 306, the print request 1s 1ssued on the
spool file manager 304. The print request 1s sent to the graphic
engine 202, the print command 1s supplied to the printer
driver 203 via the dispatcher 301, and the printing 1s executed.

On the window picture plane (FIG. 16) of the spool file
manager, 1t 1s also possible to designate the system i1n a
manner such that a plurality of print jobs are combined and
the printing 1s performed as one print job. In a manner similar
to the preview and the setting change, the job 1n which the
output destination 1s designated to “store” 1n the property of
the printer driver 1n FIG. 9 1s used as a prerequisite.

When the user combines the print jobs, first, the printer
driver 203 1s called from the application 201 and “‘store” 1s
selected on the user interface as shown 1n FI1G. 9. In a manner
similar to that mentioned above, the files are stored into the
spool file 303 by this selection and the window picture plane
(FIG. 16) of the spool file manager 1s popped up as shown 1n
FIG. 16. A list of the spooled jobs 1s displayed on the window
of the spool file manager. By executing the similar operation
from the application 201, a list of a plurality of jobs 1s dis-
played on the spool file manager 304.

When a plurality of jobs are selected and “combine” 1s
designated, the setting editor 307 stored in the external
memory 111 1s loaded into the RAM 102 and the setting
editor 307 1s 1nstructed so as to display the head job on the list
or the print setting of default. A combined setting picture
plane as shown in FIG. 18 1s displayed. Although the setting
editor 307 1s used as a combined setting picture plane here,
another module can be also used.

The setting editor 307 modifies the page description file of
the imntermediate codes included 1n the spool file 303 1n accor-
dance with the contents of the print setting included 1n the job
setting information stored 1n the spool file 303 and outputs it
to the self client area by using the graphic engine 202 in
response to all of the jobs designated as a combined job,
thereby outputting on the screen. In this instance, a small
preview of all of the selected jobs can be performed to the
preview area shown in FIG. 18. When the combined job 1s
formed, the job setting file 1n which the spool description file
of each single job has been expanded 1s generated. The job
setting file 1s also generated in case of performing the job
edition, one file 1s generated for one job, and one file 1s
generated also 1n case of the combined job.

In response to each job, it can be displayed in the print
setting before combining or can be also changed and cor-
rected to a united print setting and displayed as a combined
job. In this instance, the user interface on the setting editor
307 can also have the items which can be set by the printer
driver 203 or the user interface of the printer driver 203 1tself
can be also called.

With respect to the combined job and the changed items,
the change 1s authenticated in response to the authenticating
request on the setting editor 307 as mentioned above, and the
control 1s shifted to the spool file manager 304. By those
operations, a plurality of jobs which were selected before are
displayed as one combined job on the window of the spoolfile
manager.

If the user performs the printing 1n accordance with the
setting change contents 1n a manner similar to the confirma-
tion 1n the previewer 306, the print request 1s 1ssued on the
spool file manager 304. The print request 1s sent to the graphic
engine 202, the print command 1s sent to the printer driver 203
via the dispatcher 301, and the printing 1s executed.
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FIG. 4 1s a cross sectional view ol a color laser printer
having a duplex printing function as an example of the printer
1500.

According to this printer, a laser beam modulated by image
data of each color obtained on the basis of the print data
inputted from the host computer 3000 1s scanned onto a
photosensitive drum 15 by a polygon mirror 31, thereby form-
ing an eclectrostatic latent 1mage. The electrostatic latent
image 1s developed with toner to thereby obtain a visible
image. The visible images are multiplexingly transferred onto
an itermediate transfer material 9 with respect to all colors,
thereby forming a color visible image. The color visible
image 1s transferred onto a transfer material 2 (also called a
recording medium) and the color visible 1mage 1s fixed onto
the transfer material 2 as a recording paper. An1mage forming
unit for performing the above control 1s constructed by: a
drum unit 13 having the photosensitive drum 15; a primary
charging unit having a contact-type charging roller 17; a
cleaning unit; a developing unit; a paper feeding unit includ-
ing the intermediate transier material 9, a sheet cassette 1, and
various rollers 3, 4, 5, and 7; a transfer unit including a
transier roller 10; and a fixing unit 25. It 1s assumed that a
counter (not shown) counts up whenever the laser beam 1s
scanned onto the photosensitive drum 135 by the polygon
mirror 31.

The drum unit 13 1s formed by integratedly assembling the
photosensitive drum (photosensitive material) 15 and a
cleaner tank 14 which has a cleaning mechanism and also
functions as a holder of the photosensitive drum 15. The drum
unit 13 1s detachably supported to the printer main body and
can be easily exchanged in accordance with a life of the
photosensitive drum 15. The photosensitive drum 15 1s con-
structed by coating an organic photoconductive matenal layer
onto an outer periphery of an aluminum cylinder and rotat-
ably supported to the cleaner tank 14. A driving power of a
drive motor (not shown) 1s transferred to the photosensitive
drum 15, so that the drum 1s rotated. The drive motor rotates
the photosensitive drum 15 counterclockwise 1n accordance
with the 1mage forming operation. By selectively exposing,
the surface of the photosensitive drum 15, the electrostatic
latent 1mage 1s formed. In a scanner unit 30, the modulated
laser beam 1s retlected by the polygon mirror which 1s rotated
by a motor 31a synchronously with a horizontal sync signal of
the 1mage signal and irradiates the photosensitive drum
through a lens 32 and a reflecting mirror 33.

In order to develop the electrostatic latent 1mage into a
visible 1mage, the developing umt comprises: three color
developing devices 20Y, 20M, and 20C for developing the
images of yellow (Y), magenta (M), and cyan (C); and one
black developing device 21B for developing the image of
black (B). The color developing devices 20Y, 20M, and 20C
and the black developing device 21B have: sleeves 20YS,
20MS, 20CS, and 21BS; and coating blades 20YB, 20MB,
20CB, and 21BB which are come ito pressure contact with
outer peripheries of the sleeves 20YS, 20MS, 20CS, and
21BS, respectively. Coating rollers 20YR, 20MR, and 20CR
are provided for the three color developing devices 20Y, 20M,
and 20C.

The black developing device 21B 1s detachably attached to
the printer main body. The color developing devices 207,
20M, and 20C are detachably attached to a developing rotary
23 which rotates around a rotary axis 22 as a rotational center,
respectively.

The sleeve 21BS of the black developing device 21B 1s
arranged so as to have a micro interval of, for example, about
300 um for the photosensitive drum 15. The black developing
device 21B conveys toner by a feeding member built therein
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and applies charges to the toner by frictional charging so as to
be coated by the coating blade 21BB onto the outer periphery
of the sleeve 21BS which rotates clockwise. By applying a
developing bias to the sleeve 21BS, the development 1s per-
formed to the photosensitive drum 15 1n accordance with the
clectrostatic latent 1mage, thereby forming a visible image
onto the photosensitive drum 15 by the black toner.

The three color developing devices 20Y, 20M, and 20C are
rotated 1n association with the rotation of the developing
rotary 23 upon forming of the image, so that a predetermined
one of the sleeves 20YS, 20MS, and 20CS faces the photo-
sensitive drum 15 so as to have a micro interval of about 300
um. Thus, the predetermined one of the color developing
devices 20Y, 20M, and 20C stops at a developing position
which faces the photosensitive drum 15 and a visible image 1s
formed onto the photosensitive drum 13.

Upon forming of the color image, the developing rotary 23
1s rotated every rotation of the intermediate transier material
9. The developing steps are executed in the order of the yellow
developing device 20Y, magenta developing device 20M,
cyan developing device 20C, and black developing device
21B. The intermediate transfer material 9 1s rotated four
times. The visible images by the toner of yellow, magenta,
cyan, and black are sequentially formed. Thus, a full color
visible 1mage 1s formed onto the intermediate transfer mate-
rial 9.

The intermediate transter material 9 1s constructed so as to
be come 1nto contact with the photosensitive drum 15 and
rotated 1n association with the rotation of the photosensitive
drum 15. Upon forming of the color image, the intermediate
transier material 9 1s rotated clockwise and subjected to a
multiple transfer of the visible image of four times from the
photosensitive drum 15. Upon forming of the image, the
transier roller 10, which will be explained hereinlater, 1s come
into contact with the intermediate transfer material 9 and
sandwiches and conveys the transier material 2 in coopera-
tion with the intermediate transter material 9, thereby simul-
taneously multiplexingly transferring the color wvisible
images on the intermediate transier material 9 onto the trans-
fer material 2. A TOP sensor 9a and an RS sensor 95 for
detecting the position with respect to the rotating direction of
the intermediate transfer material 9 and a concentration sen-
sor 9¢ for detecting a concentration of the toner image trans-
terred onto the intermediate transfer material are arranged on
the outer peripheral portion of the intermediate transfer mate-
rial.

The transfer roller 10 has a transfer charging device sup-
ported so as to be come 1nto contact with or removed from the
photosensitive drum 15 and formed by winding a foam elastic
material having a middle resistance around a metal axis.

As shown by a solid line 1n FIG. 4, the transfer roller 10 1s
apart from and located below the intermediate transter mate-
rial 9 while the color visible image 1s multiplexingly trans-
ferred onto the intermediate transter material 9. After the
color visible 1mages of four colors are formed onto the inter-
mediate transfer material 9, the transfer roller 10 1s moved to
an upward position shown by a dotted line shown 1n the
diagram by a cam member (not shown) in accordance with
timing for transierring the color visible image onto the trans-
fer material 2. Thus, the transfer roller 10 1s come into pres-
sure contact with the intermediate transfer material 9 through
the transfer material 2 by a predetermined pressing force and
a bias voltage 1s applied thereto, so that the color visible
image on the mtermediate transfer material 9 1s transferred
onto the transfer material 2.

The fixing unit 23 fixes the transferred color visible image
while conveying the transier material 2 and has: a fixing roller
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26 for heating the transier material 2; and a pressing roller 27
tor allowing the transier material 2 to be come into pressure
contact with the fixing roller 26. Each of the fixing roller 26
and pressing roller 27 1s formed 1n a hollow shape and heaters
28 and 29 are built in them, respectively. That 1s, the transfer
material 2 holding the color visible image 1s conveyed by the
fixing roller 26 and pressing roller 27 and the toner 1s fixed
onto the surface of the transfer material 2 by applying heat
and pressure.

After the visible image was fixed, the transter material 2 1s
¢jected to a face-down paper ejecting unit 37 by paper eject-
ing rollers 34, 35, and 36 and the image forming operation 1s
finished.

Cleaning means 1s provided for cleaning the toner remain-
ing on the photosensitive drum 15 and intermediate transier
material 9. The drain toner remaining after the visible image
by the toner formed on the photosensitive drum 15 was trans-
terred onto the intermediate transfer material 9 or the drain
toner remaining aiter the color visible images of four colors
formed on the intermediate transier material 9 were trans-
terred onto the transier maternial 2 is stored into the cleaner
tank 14.

The transter material (recording paper) 2 onto which the
image data 1s printed 1s picked up from the paper feed tray 1
by the paper feed roller 3 and conveyed 1n a state where 1t 1s
sandwiched between the intermediate transter material 9 and
transter roller 10. A color toner image 1s recorded onto the
transter matenal 2. Thereatter, the recording paper 2 passes
through the fixing unit 25 and the toner image 1s fixed. In case
of the simplex print mode, a conveying path 1s formed so that
a flapper (guide member) 38 guides the recording paper to the
upper paper ejecting unit. In case of the duplex print mode,
however, a conveying path 1s formed so that the flapper 38
guides the recording paper to a duplex unit provided at alower
stage of the printer main body.

The recording paper guided to the duplex uniti1s fed once to
a lower portion (conveying path shown by an alternate long
and two dashes line) of the tray 1 by a conveying roller 40 and,
thereaftter, 1t 1s conveyed 1n the opposite direction and fed to a
duplex path 39. On the duplex path 39, the obverse/reverse
state of the paper and the front/back state regarding the con-
veying direction are opposite to those 1n a state where 1t 1s put
on the paper feed tray 1. In this state, the recording paper 1s
conveyed again in the direction of the photosensitive drum 15.
By transtferring and fixing the toner image again, the duplex
print can be performed.

Reference numeral 41 denotes a face-up paper ejecting
unit. The recording paper on which the toner was fixed 1s
ejected by the conveying roller 40 1in a face-up state where the
print surface faces upward. The printer (printing apparatus) as
a transmission destination of the print data, which will be
explained 1n the embodiment has the face-up paper ejecting
unit 41 and face-down paper ejecting umt 37.

A feature of the invention will now be described with
respect to a preferred embodiment.

A memory medium 1n which a program (printer driver 203
(which can also include the dispatcher 301, spooler 302,
spool file manager 304, and despooler 305)) for generating
the print data to be print-processed by the printer as a printing,
apparatus which 1s suitable for the invention has been stored
1s implemented 1nto the information processing apparatus so
that each program module can be executed. The information
processing apparatus (host computer 3000) includes: a des-
ignation recerving module for recerving the designation of the
duplex print from the printer driver 203 (the spool file man-
ager 304 recerves 1t through the spooler 302); a discriminating
module (despooler 3035) for discriminating the number of
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entire pages in the case where the print data which 1s print-
processed 1n the printer 1s arranged onto the recording paper;
and a command adding module (despooler 305) for receiving
the designation of the duplex print by the designation receiv-
ing module and, when 1t 1s determined by the discriminating
module that the number of entire pages on the recording paper
on which the data to be printed has been arranged 1s equal to
an odd number, adding a command to urge the forced paper
ejection in the printer lest the blank page of the last page 1s
logically counted 1n the printer.

The mformation processing apparatus further includes a
user interface providing module (printer driver 203) for pro-
viding user interfaces (Ul shown 1n FIGS. 8, 9, 18, etc.) for
designating the print setting. The designation receiving mod-
ule receives the designation of the duplex print in accordance
with the print setting which 1s inputted through the user inter-
face.

The command which 1s used for urging the forced paper
¢jection and added by the command adding module 1s a paper
designating command to designate a paper size different from
the paper size designated at present by the printing process.

The mformation processing apparatus further includes: a
spooling module (spooler 302) for converting the print com-
mand (DDI function) which 1s received by the application
(201) through the OS (graphic engine 202) 1into an interme-
diate data format and temporarily storing 1t; and a despooling
module (despooler 305) for 1ssuing the print command (GDI
function) again to the OS by a data format that 1s outputted by
the application from the stored data. In the case where the
duplex print 1s designated and the number of pages of the
recording paper on which the data to be printed has been
arranged 1s equal to the odd number, the despooling module
1ssues a print command added with an escape command (FIG.
22) so that the command to urge the forced paper ejection 1s
added 1n the command adding step.

The mformation processing apparatus further includes a
print data forming module (printer driver 203 ) for forming the
print data (including the printer control command) which 1s
processed 1n the printer on the basis of the print command
(DDI function) which 1s received through the OS (graphic
engine 202). If the paper 1s ¢jected to the face-up paper
ejecting umt (paper ejecting unit 41) i1n the printer 1n which
the printing process of the reverse side 1s first executed 1n the
duplex print mode, when the duplex print mode 1s designated
and the number of pages of the recording paper on which the
data to be print-processed in the printer has been arranged 1s
equal to the odd number, the print data forming module forms
the print data whose page order has been controlled so that the
face-down paper ejection 1s executed in the face-up paper
gjecting unit (FI1G. 24B).

I1 the paper 1s ejected to the face-down paper ejecting unit
(paper ejecting unit 37) 1n the printer 1n which the printing
process of the reverse side 1s first executed in the duplex print
mode, when the duplex print mode 1s designated and the
number of pages of the recording paper on which the data to
be print-processed 1n the printer has been arranged 1s equal to
the odd number, the print data forming module forms the print
data whose page order has been controlled so that the face-up
paper ejection 1s executed 1n the face-down paper ejecting
unit (FI1G. 24A).

Characteristic processes of the mvention will now be
described hereinbelow with reference to a tlowchart when 1t 1s
seen from each module.

FIG. 5 1s a flowchart showing processes 1 a page-unit
holding step in the generation of the spool file 303 in the
spooler 302. As mentioned above, the processes 1n this flow-
chart will be also described by using each module as a subject.
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However, it 1s realized by a method whereby the CPU 101
executes each process on the basis of the program codes
described 1n each module.

First, 1n step 501, the spooler 302 recerves the print request
from the application through the graphic engine 202. In the
application, a dialogue for inputting the print setting as shown
in FIG. 8 1s displayed and the print setting inputted from this
dialogue 1s sent from the printer driver to the spooler 303. In
the setting mput diagram shown 1n FIG. 8, a setting item 801
to decide the number of logical pages which are arranged on
one physical page and the like are included.

In step 502, the spooler 302 discriminates whether the
received print request 1s a job start request or not. If 1t 1s
determined in step 502 that 1t 1s the job start request, step 503
follows. The spooler 302 generates the spool file 303 for
temporarily storing the intermediate data. Subsequently, 1n
step 504, the spooler 302 notifies the spool file manager 304
ol job progress of the printing process. In step 505, a count
value of a page number counter of the spooler 302 1s 1nitial-
1zed to “1”. In the spool file manager 304, the information of
the job, the print setting, and the like with respect to the job
whose printing has been started are read out from the spool
file 303 and stored.

If 1t 1s determined in step 502 that the received print request
1s not the job start request, step 506 follows.

In step 506, the spooler 302 discriminates whether the
received print request 1s a job end request or not. I 1t 1s
determined 1n step 506 that 1t 1s not the job end request, step
507 follows and whether 1t 1s a new-page request or not 1s
discriminated. If 1t 1s determined in step 507 that 1t 15 the
new-page request, step 508 follows. The spooler 302 notifies
the spool file manager 304 of the job progress of the printing
process. The count value of the page number counter 1s
increased by “17. The page description file in which the
intermediate codes have been stored 1s closed and the next
page description file 1s generated.

If 1t 1s determined 1n step 507 that the received print request
1s not the new-page request, step 509 follows. The spooler 302
prepares for writing the intermediate codes into the page
description file.

Subsequently, 1 step 510, the spooler 302 executes the
process for converting the print request into the intermediate
code of the DDI function 1n order to store the print request
into the spool file 303. In step 511, the spooler 302 writes the
print request (1intermediate code) converted 1into a form which
can be stored 1n step 510 1nto the page description file 1n the
spool file 303. After that, the processing routine 1s returned to
step 501 and the print request from the application 1s received
again. The series of processes in steps 501 to 511 1s continued
until the job end request (End Doc) 1s received from the
application. The spooler 302 simultaneously obtains the
information such as print setting and the like stored in the
DEVMODE structure from the printer driver 203 and stores 1t
as a spool description file into the spool file 303. On the other
hand, 1T 1t 1s determined 1n step 506 that the print request from
the application 1s the job end request, since all of the print
requests from the application are finished, step 512 follows.
The spooler 302 notifies the spool file manager 304 of job
progress of the printing process. The processing routine 1s
finished.

FIG. 6 1s a flowchart showing the details of the control
between the process for generating the spool file 303 and a
print data forming process, which will be explained herein-
later 1n the spool file manager 304.

In step 601, the spool file manager 304 receives the notifi-
cation of the job progress of the printing process from the
spooler 302 or despooler 305.
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In step 602, the spool file manager 304 discriminates
whether the notification of the job progress 1s a notification of
the print start from the spooler 302 that 1s notified in step 504
mentioned above or not. If YES, step 603 follows, the print
setting 1s read out from the spool file 303 and the management
of the job 1s started. If 1t 1s determined 1n step 602 that 1t 1s not
the print start notification from the spooler 302, step 604
tollows. The spool file manager 304 discriminates whether
the notification of the job progress 1s a notification of the print
end of one logical page from the spooler 302 that 1s notified 1n
step 508 mentioned above or not. If 1t 1s decided 1n step 604
that it 1s the print end notification of one logical page, step 603
tollows. The logical page information corresponding to this
logical page 1s stored. In subsequent step 606, whether the
printing of one physical page can be started for n logical pages
whose spooling has been finished at this time point or not. I
YES, step 607 follows and the physical page number 1s deter-
mined from the number of logical pages which are allocated
to one physical page to be printed.

With respect to the calculation of the physical page, for
example, 1n case of the print setting such that four logical
pages are arranged on one physical page, the first physical
page can be printed when the fourth logical page has been
spooled. Subsequently, the second physical page can be
printed when the eighth logical page has been spooled.

Even 11 the number of entire logical pages 1s not a multiple
of the number of logical pages which are arranged on one
physical page, the number of logical pages which are
arranged on one physical page can be determined by the spool
end notification in step 512.

In step 608, the information of the numbers of the logical
pages constructing the physical page which can be printed,
the physical page number, and the like 1s stored into the job
setting file (file including the physical page information) in a
format as shown 1n FIG. 10. The despooler 305 1s notified of
the fact that the physical page information of an amount as
much as one physical page has been added. After that, the
processing routine 1s returned to step 601 and the apparatus
waits for the next notification. In the embodiment, even 11 all
of the spools of the print job are not finished, the printing
process can be executed when one page of the print data, that
1s, the logical pages constructing one physical page have been
spooled.

IT 1t 1s decided 1n step 604 that the notification of the job
progress 1s not the job end notification of one logical page
from the spooler 302, step 609 follows. The spool file man-
ager 304 discriminates whether the notification of the job
progress 1s the job end notification from the spooler 302 that
1s notified 1n step 512 mentioned above or not. It it is the job
end notification, step 606 follows. ITNO, step 610 follows and
the spool file manager 304 discriminates whether the received
notification 1s the print end notification of one physical page
from the despooler 3035 or not. If 1t indicates the print end
notification of one physical page, step 611 follows and
whether the entire printing of the print setting has been fin-
1shed or not 1s discriminated. ITYES, step 612 follows and the
despooler 303 1s notified of the print end. If 1t 1s determined 1n
step 611 that the printing for the print setting 1s not finished
yet, step 606 follows. In the embodiment, the despooler 3035
presumes that the number of physical pages 1s set to one as a
unit of executing the printing process. In step 608, the infor-
mation necessary for executing the printing process of one
physical page is successively stored into the file 1n a form such
that 1t can be used again. In the case where 1t 1s unnecessary to
use 1t again, however, 1t 1s also possible to construct the
apparatus 1 a manner such that a processing speed and an
amount of resources are saved by a method of sequentially
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overwriting the information on a physical page unit basis by
using a high-speed memory medium such as a common
memory or the like. IT the job progress speed of the spool 1s
faster than that of the despool or 11 the despool 1s started from
the end of the spool of all pages, page printability 1s not
notified every physical page 1n step 608 but contents showing
that a plurality of physical pages or all physical pages can be
printed 1n accordance with the job progress on the despool
side are notified, thereby enabling the number of times of
notification to be saved.

If 1t 15 determined 1n step 610 that the recerved notification
1s not the print end notification of one physical page from the
despooler 303, step 613 follows. The spool file manager 304
discriminates whether 1t indicates the print end notification
from the despooler 305 or not. If i1t 1s determined that the
notification 1s the print end notification from the despooler
305, step 614 follows. The spool file manager 304 deletes the
relevant page description file 1n the spool file 303 and finishes
the processing routine. If 1t 1s not the print end notification
from the despooler 305, step 615 follows. The apparatus
executes other ordinary processes and waits for the next noti-
fication.

FIG. 7 1s a flowchart showing details of the print data
forming process in the despooler 305.

The despooler 305 reads out the necessary information

(page description file and spool description file) from the
spool file 303 1n response to the print request from the spool
file manager 304 and forms the print data. A method of
transierring the formed print data to the printer1s as described
in FIG. 3.
In the forming of the print data, first, in step 701, the
despooler 305 receives the notification from the spool file
manager 304. In subsequent step 702, the despooler 305
discriminates whether the received notification is the job end
notification or not. If it 1s the job end notification, step 703
follows and an end flag 1s set to ON. The processing routine
advances to step 705. IT1t1s not the job end notification 1n step
702, step 704 follows. The despooler 305 discriminates
whether the print start request of one physical page in step 608
has been notified or not. If 1t 1s determined 1n step 704 that the
print start request 1s not notified, step 710 follows and other
error process 1s executed. The processing routine 1s returned
to step 701. The apparatus waits for the next notification. It 1t
1s decided 1n step 704 that the print start request of one
physical page has been notified, step 705 follows. The
despooler 305 stores an ID of the printable physical page
which recerved the notification in step 704. In step 706, the
despooler 305 discriminates whether the printing process has
been finished with respect to all pages of the physical page 1D
stored 1n step 705 or not. If the process of all physical pages
has been fimished, step 707 follows and whether the end flag
has been set to ON 1n step 703 or not 1s discriminated. If the
end flag 1s ON, 1t 1s regarded that the printing of the job has
been finished. The spool file manager 304 1s notified of the
end of the process of the despooler 305. The processing
routine 1s finished.

If 1t 1s decided 1n step 707 that the end flag 1s not ON, the
processing routine 1s returned to step 701 and the apparatus
waits for the next notification. If 1t 1s decided 1n step 706 that
the printable physical page remains, step 708 follows. The
despooler 305 sequentially reads out the IDs of the unproc-
essed physical pages from the stored physical page 1Ds, reads
the information necessary for forming the print data of the
physical pages corresponding to the read-out physical page
IDs, and executes the printing process.

In the printing process, the print request command stored in
the spool file 303 1s converted 1nto the format (GDI function)
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which can be recognized by the graphic engine 202 in the
despooler 3035 and transferred.

With respect to the print setting such that a plurality of
logical pages are arranged on one physical page (heremafter,
referred to as an N-up printing) as described 1n the embodi-
ment, the print request command 1s converted 1n consider-
ation of areduction layout in this step. After completion of the
necessary printing process, in subsequent step 709, the spool
file manager 304 1s notified of the end of forming of the print
data of one physical page. The processing routine 1s returned
to step 706 and the above processes are repeated until the
printing process 1s executed with respect to all of the printable
physical page IDs stored 1n step 705.

A flow of the printing process using the dispatcher 301,
spooler 302, spool file manager 304, and despooler 305 has
been described above. By processing as mentioned above,
since the application 201 1s released from the printing process
at timing when the spooler 302 forms the mtermediate code
and stores 1t 1to the spool file 303, the processing time 1s
shorter than the time which 1s required 1n case of directly
outputting to the printer driver 203. Since the intermediate
code 1s temporarily stored 1nto the spool file 303 as an 1nter-
mediate file (page description file, spool description file)
which takes into consideration the print setting of the printer
driver, the user 1s enabled to recognize the print preview for
the actual printing or the print jobs formed by a plurality of
applications can be combined or rearranged. Also in case of
changing the print setting, the user 1s enabled to change the
print setting without activating the application and printing
again.

In the printing process using the spooler 302, the job setting
file 1s generated when the graphic engine 202 1s requested to
print by the despooler 305. However, also 1n case of showing
the preview, performing the job combination, or the like, the
j0b setting file 1s generated. The job setting file 1s equivalent
to the spool description file 1n case of the single job and 1s
generated on the basis of a plurality of job setting information
in case of the combined job. The job setting file will now be
described.

FIG. 10 shows an example of the job setting file which
holds the information constructing the printable physical
pages which are formed by the spool file manager 304 1n step
608. A field 1001 1s an ID for identitying the job and can be
also held 1n a form of a name of the file or common memory
which holds the information. A field 1002 is job setting infor-
mation. The job setting information includes the information
necessary for allowing the graphic engine 202 to start the
printing of the job such that only one information can be set
for one job, that 1s, the information such as structure, desig-
nation of the N-up printing, designation of an additional
drawing such as a page frame, the number of copies, finishing
designation such as staple, and the like. The information of
the necessary number 1s held 1n the job setting information
1002 in accordance with the function for the job. A field 1003
1s the number of physical pages of the job and 1t indicates that
the physical page information of such a number has been
stored after this field. In the embodiment, since the method
whereby the number of printable physical pages 1s notified 1s
used, the apparatus can operate even 1f this field does not
exist. After that, the physical page information as many as the
number of fields 1003 1s stored in the fields 1n a range from a
ficld 1004 to the last field. The physical page information will
be described with reference to FI1G. 12.

FIG. 11 shows an example of the job setting information
shown in the field 1002 1n FIG. 10. A field 1101 1s the number
of entire physical pages. A field 1102 1s the number of entire
logical pages. The fields 1101 and 1102 are added to the print
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data and used 1n the case where the number of pages or the like
1s printed as additional information, or the like. When the
printing 1s continuing, both fields are set to tentative values or
the spool file manager 304 postpones the forming of the
information of the printable physical pages until the printing
1s finished. A field 1103 1s copy number information for
designating how many copies of the present print job are
printed. A field 1104 1s designation for discriminating
whether the print job 1s printed on a copy unit basis or not in
the case where the mode for printing a plurality of copies has
been set 1 the field 1103. A field 1105 1s finishing informa-
tion such as staple, punch, Z-folding, or the like, and it 1s
designated in the case where there 1s a finisher 1n the printer
main body or outside. A field 1106 1s additional print infor-
mation. That 1s, additional information such as decoration
such as a page frame or the like, date, and the like and
information such as user name, the number of pages, water-
mark printing, and the like which are added to the job are
stored 1n the field 1106. As the number of functions increases,
the number of fields included 1n the job setting information
also increases. For example, when the duplex printing is
possible, a field to hold the designation of the duplex printing,
1s added.

FI1G. 12 shows an example of the physical page information
shown 1n the field 1004 1n FIG. 10. A first field 1201 1s a
physical page number and 1s a value which 1s used when the
printing order 1s managed or the physical page number 1s
additionally printed. A field 1202 1s physical page setting
information. If a layout and color/monochromatic can be
designated every physical page, the setting of the layout and
color/monochromatic 1s held. A field 1203 1s the number of
logical pages which are allocated to the present physical page.
In case of allocating four logical pages to one physical page,
“4” or an ID indicative of the 4-page printing 1s held. In a field
1204 and subsequent fields, the information of the logical
pages as many as the number designated 1n the field 1203 1s
held. In dependence on the number of pages printed from the
application 201, there 1s a case where the number of actual
page data 1s smaller than the number of pages designated in
the field 1203. In such a case, special data indicative of a space
page 1s held 1n the logical page information.

FIG. 13 shows an example of the physical page setting
information 1202. A field 1301 1s a layout order of the logical
pages onto the physical page, and designation of the N-up
printing and the order (from the upper left in the lateral
direction, downward from the upper lett, etc.) of arranging the
logical pages onto the physical page1s held. Depending on the
system, 1t 1s not limited to the layout order. There1s also a case
where the logical page information 1n the field 1204 and
subsequent fields 1s arranged not in the order of the page
numbers but in the order according to the layout order,
thereby substituting the setting o1 1301. A field 1302 1s 1infor-
mation of obverse/reverse 1n the duplex print mode and used,
for example, when binding margins of the obverse and reverse
sides are matched. A field 1303 1s designation of a color page
or a monochromatic page. If the printer has a monochromatic
mode and a color mode, 1n a document 1n which the color page
and the monochromatic page exist mixedly, the field 1303 1s
set to a value which 1s used 1n the case where the user wants
to print the color page 1n the color mode and print the mono-
chromatic page in the monochromatic mode, or the like. By
possessing this information, in the color printer, the process
can be changed on a page unit basis as an auto color mode.
That 1s, 1n case of the color page, the intermediate transier
material (an intermediate transier drum, an intermediate
transier belt) or the transfer material (a transier drum, a trans-
ter belt) 1s rotated the number of times as many as the number
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of device colors, for example, four times 1n case of four colors
Y, M, C, and K, and 1n case of the monochromatic page, it 1s
rotated once only with respect to the black color, thereby
enabling the transfer control to be performed. A field 1304 1s
additional print information and used 1n case of printing the
additional information such as the number of pages, date, and
the like onto the physical page. Also with respect to the
physical page setting information, fields are added 1n accor-
dance with the functions of the system.

FIG. 14 shows an example of the physical page information
shown at 1204. A field 1401 1s an ID of the logical page. By
using this 1D, the intermediate code 1n the page description
file corresponding to the logical page 1s referred to from the
spool file 303. It 1s sufficient that the intermediate code of the
logical page can be accessed by using this ID. A file or a
memory pointer can be also used or 1t 1s possible that the
intermediate code 1tself constructing the logical page has
been stored. A field 1402 1s a logical page number and used in
case of printing the logical page number as additional 1nfor-
mation or used for auxiliary information of the logical page
ID. Various setting items which can be set on a logical page
unit basis are held in the format information of a field 1403.
For example, information of various settings such as addi-
tional print information like a page frame and the like,
enlargement, and the like which are designated on a logical
page unit basis 1s held. If necessary, 1t 1s also possible to store
attribute information such as color/mono information or the
like of the logical page unit for the logical page. On the
contrary, the field 1403 1s unnecessary 1n a system such that 1t
1s unnecessary to switch the settings on a logical page unit
basis or 1n a system such that the attribute information of the
logical page unit 1s unnecessary.

The job setting file 1s constructed as mentioned above. The
spool description file 1s also almost similar to that mentioned
above and has a print style (simplex, duplex, booklet print-
ing), print layout (N-up printing, poster printing), additional
information (addition of a watermark, a date, and a user
name), the number of copies, and paper size information as
jobs, and 1t 1s constructed by the layout order of the logical
pages, the obverse/reverse 1n the duplex print mode, the color
mode, and the like every physical page.

Further, FIG. 3 shows an example 1n which 1n addition to
the expansion system described so far, the setting editor 307
having the job setting changing function has been arranged.
In the embodiment, with respect to the setting contents of the
10b, the single job 1s included 1n the spool description file, the
combined job 1s included 1n the job setting file shown i FIG.
10, and they are independent of the spool file 303 1n which the
intermediate codes have been stored. Therefore, the setting of
the job can be changed by remaking the job setting file. The
setting editor 307 remakes the job setting file by 1tself or 1n an
interlocking manner with the spool file manager 304 or
rewrites a part of the job setting file, thereby realizing the
setting changing function of the job.

FIG. 15 1s a flowchart showing details of the job setting
changing process in the setting editor 307.

First, in step 1501, the setting editor reads the spool
description file or the job setting file. The job setting file 1s the
same file as the file which 1s read by the previewer 306 or
despooler 305. Subsequently, step 1502 follows and a read
result 1s displayed to the user. In step 1503, an interactive
operation with the user 1s performed on a user interface as
shown 1n FIG. 18 and the setting contents are changed by the
designation of the menu as mentioned above, or the like. This
processing step 1s not limited to the interactive style but can be
also executed 1n a batch style such that the setting 1s changed
in accordance with the contents of the setting change written
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in the file or the like. Subsequently, the processing routine
advances to step 1504 and the setting editor discriminates
whether the current designated setting contents have been
changed from the contents which were read out first 1n step
1501 or not. If the setting contents have been changed, step
1505 follows. A new job setting file 1s formed, the spool file
manager 1s notified of the presence of the change, and the
processing routine 1s finished. If 1t 1s decided 1n step 1505 that
there 1s no change, the spool file manager 1s notified of the
absence of the change and the processing routine 1s finished.
Although the new job setting file 1s formed as mentioned
above, by selecting an “OK” button on the user interface
picture plane of FIG. 18, the new job setting file 1s validated
and the old job setting file 1s deleted. In case of the spool
description file of the single job, the old job setting file 1s held
without being deleted 1nstead of obtaiming a new job setting
file by changing the job setting file.

If a “restore” (to return to the 1imitial state) button 1s selected
on the user 1nterface picture plane of FIG. 18, the new job
setting file 1s deleted and the old job setting file 1s validated
and reflected to the display. Although the embodiment has
been described on the assumption that the setting editor 307 1s
another module, 1t can be also merely a part of the user
interface of the spool file manager 304. It 1s not always nec-
essary that the setting editor 307 actually writes the change
contents into the job setting file, but it 1s also possible to use
a style such that the spool file manager 304 1s notified of only
the contents of the setting change and the actual change of the
10b setting file 1s performed on the spool file manager 304
side.

In FIG. 3, further, the expansion system such that a plural-
ity of print jobs are combined and printed as one print job 1s
shown. An expansion for despooling and previewing the com-
bined job will now be described.

Ordinarily, the spool file 303 in the intermediate form 1s
formed on a job unit basis. In case of the single job, since the
intermediate codes of the respective logical pages 1n the pro-
cessing target job file are sequentially read out and processed.,
the logical page ID 1n the field 1401 can be realized by a
relative or absolute offset showing at which position in the file
cach logical page 1s located. In case of the combined job, 1t 1s
necessary to specily the spool file and the page information
belonging to the job from the job ID 1n the field 1401. In the
embodiment, a method of specitying the spool file by adding
the ID to 1dentily the spool file to the logical page ID 1s used.
In this case, 1t 1s suilicient to change the field 1401 as a main
change point. This 1s because 11 the spool file can be 1dent-
fied, the reading of the page portion can be processed by the
same logic as that of the process of the single job. If the spool
file has been held 1n a form of the different file every logical
page, the file name of the logical page can be also set as 1t 1s
to the logical page ID 1n the field 1401.

FI1G. 19 1s a diagram showing a flowchart for an outline of
the characteristic portion of the invention. A processing flow
ol the invention will be described with reference to the tlow-
chart.

As mentioned above, 1n the series of printing process, the
despooler 305 which recerved the print command from the
spool file manager 304 first discriminates whether the page to
be despooled relates to the printing to the reverse side or not
by a discriminating process 1901 of discriminating whether
the printing 1s a reverse printing or not. In case of outputting,
to the obverse, since the process i1s out of the processing
routine ol the ivention, the processing routine advances to
other processing 1905.

Now, assuming that a page (a) 1n FIG. 21 1s outputted, since
the process relates to that for the reverse side, 1t 1s determined
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that a discrimination result indicates the output to the reverse
side. A discriminating process 1902 for discriminating
whether the page 1s a page 1n which a blank page printing 1s
expected or not 1s executed. As shown 1n FIG. 21, if the
number of entire physical pages 1s equal to an odd number and
the print mode 1s the duplex print mode and the descending
order printing, 1t 1s necessary to output the page (a) as a blank
page. The spool file manager 304 recerves the designation of
the duplex printing from the printer driver 203 by using the
DEVMODE or the like. Although the explanation 1s returned,

the user interfaces of FIGS. 8,9, 18, and the like are provided
by the printer driver 203 and dlsplayed by a display unit (CRT
110) through the OS. The print setting 1s 1inputted 1n accor-
dance with the operation of the KB 9 or pointing device by the
user. The printer driver 203 holds each print setting (including
the printing method such as duplex printing, booklet printing,
or the like, the page layout such as N-up printing, poster
printing, or the like, the paper size information, and the like)
inputted through the user interface as print setting informa-
tion and sends 1t to the spool file manager 304 as necessary.
When the present page 1s other than the last page or 1f the
number of entire physical pages 1s equal to an even number, 1t
1s determined that the page 1s not the page 1n which the blank
page 1s expected. A despooling process 1903 of the next page
1s executed. It 1s the despooling process of the ordinary page.
Assuming that the page (a) 1s outputted, 1t 1s determined that
the page 1s the page in which the blank page 1s expected. In
next step, an 1ssuing process 1904 of a command to execute a
forced paper ejection in the printer as a device to print the
print data 1s executed.

In the conventional technique, in the case where the duplex
printing and the descending order printing are designated and
the number of entire physical pages 1s equal to the odd num-
ber, the case where the duplex printing, the ascending order
printing, and the number of copies (copy unit basis) are des-
ignated and the number of entire physical pages 1s equal to the
odd number, or the like, the print data serving as a blank page
1s printed to the reverse side or a form feed command 1s 1ssued
(a blank page saving cancelling command 1s also mserted),
thereby performing the paper ejection. According to this
method, since the image forming process (scan of the laser) 1s
executed as a blank page 1n the printer, the counter of the print
device counts up such a blank page as the number of print
processing sheets. When changing by using this count value,
the blank page also becomes a charging target. To solve such
a problem, the i1ssuing process 1904 of the command for
urging the 1ssuance of the forced ejection command of this
device 1s a command serving as a trigger for 1ssuing the forced
¢jection command which does not become a charging target,
that 1s, 1n which the image forming process (scan of the laser)
1s not executed in the printer. The despooler 305 1ssues a
special escape or the like as shown in FIG. 22 to, for example,
the printer driver 203 (through the graphlc engine 202) (Escin
this diagram 1s a specific No. to urge 1ssuance of the forced
¢jection command of the device). In response to this com-
mand, the printer driver 203 issues the command for urging
the device to forcedly eject the paper to the device. A form of
the forced ejection command 1s not limited so long as the
device ¢jects the paper without regarding it as a count-up
target. For example, 1f the printing device 1tself has the com-
mand of the forced paper ejection which 1s not counted up, 1t
1s suificient to use such a command. If the printing device
does not have the forced ejection command, a resetting by a
virtual paper can be performed, that 1s, 1t 1s also possible to
use a method whereby the printer driver 203 1nserts a desig-
nating command of a paper size different from the paper size
designated by the present print job into the print data and the
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ejection of the paper existing on the duplex path 1s urged by
the printing device, or the like.

In the present LIPS driver (LIPS 1s a registered trademark
of Canon Inc.), as a command adapted to the forced ejection
command of the printer, the paper ejection 1s performed by
the following method.

After the special escape 1s received, the printer driver
1ssues a page format selecting command (LIPS) different
from the current paper size (DEVMODE: dmPaperSize) and
soon 1ssues the same command for returning it to the original
paper size.

Specifically speaking, the printer driver issues the page
format selecting command (LLIPS) for setting the paper size to
“Letter” when the current paper size i1s equal to A4 and to
“A4” when 1t 1s other than A4, thereby performing a process
to return the paper size to the original size. The paper size 1s
not limited to the A4 and Letter sizes.

For example, in the case where the size 1s equal to A4 and
there are three physical pages, timing for 1ssuing the com-

mand by the printer driver 1s set as follows.

StartDoc( )

StartPage( )

ESC[ 11 p (paper feed command)

ESC[ 14 p (page format selecting command (LIPS) A4 is designated)
(14 indicates the ID of A4 portrait. In case of Letter, 30)

ESC[ 2;1 # X (duplex print control command (LIPS))

(the portion of 1 shows the print mode and the order of front-back)

--- third page data ---
SendPage( )
Escape(ID:0x2500) The special escape 1s received from the despooler.

ESC[ 30 p (page format selecting command (LIPS) Letter 1s designated)
ESC[ 14 p (page format selecting command (LIPS) A4 1s designated)
StartPage( )

ESC[ 11 p (paper feed command)
--- first page data ---

SendPage( )

StartPage( )

ESC[ 11 p (paper feed command)
--- second page data ---
SendPage( )

EndDoc( )

By 1ssuing the above-mentioned commands from the
printer driver as mentioned above, the device ejects the
recording medium without executing the image forming pro-
cess (scan of the laser) to the blank page, so that the paper
gjection 1s realized without regarding the blank page as a
target of the count-up which 1s executed by the counter.

By the above series of processes, the paper ejecting process
of the reverse side 1s executed without making the blank page
as a charging target. Thus, the inconvenience which 1s caused
the user by the charging for the blank page can be solved.

Since the embodiment has been described by using the
printer using the method of counting the number of times of
the 1mage forming process which 1s executed by the laser
scan, the problem 1s solved by 1ssuing the command for
preventing the 1image forming process from being executed.
However, according to the mvention, by taking into consid-
cration a possibility that the blank page becomes the charging
target, 1t1s an object to solve such a problem. If the blank page
1s not counted as a charging target, the object of the invention
1s finally accomplished. Therefore, an effect similar to that of
the present invention can be also obtained even by a count
control such that as a number of physical pages, even if the
blank page 1s also counted, it 1s not counted as a number of
pages as charging targets, 1n other words, the blank page 1s not
logically counted.
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Most of the printers start the process from the printing
process ol the reverse side in the duplex print mode because of
a device limitation. In such a printer, if the forced paper
¢jection 1s executed 1n the case where the blank page has to be
inserted as a reverse side, there 1s a case where the printing
process of the obverse side cannot be executed. With respect
to such a printer, the following control by the printer driver
203 and despooler 305 1s executed.

For example, as shown 1n FIGS. 24 A and 24B, 1n a general
printer which starts the process from the printing process of
the reverse side 1n the duplex print mode, a paper ejecting unit
for performing the face-down paper ejection (the print surface
serving as an obverse faces downward) and a paper ejecting,
unit for performing the face-up paper ejection (the print sur-
face serving as an obverse faces upward) exist.

In a printer for ejecting the recording medium (recording
paper) to the face-down paper ejecting unit, as shown i FIG.
24 A, by controlling the page order by the printer driver side
(including the despooler 305) as 1f the recording medium
alter the ejection were ejected 1n a face-up state, it seems as 1f
the obverse side were first printed 1n the printer.

That 1s, 1n case of gjecting the recording paper to the
tace-down paper ejecting unit shown in FIG. 24 A, 11 the print
mode 1s the duplex print mode and the number of physical
pages 1s equal to the odd number, the page order (order
outputted from the despooler 305) which 1s formed by the
printer driver 203 1s the descending order opposite to the
normal ascending order, that 1s, the order of the eighth (forced
ejection command), seventh, sixth, fitth, fourth, third, second,
and first pages. In case of starting the duplex printing of “the
cighth and seventh pages™ as first physical pages, “the seventh
page (when the user takes the printed matter, it 1s the obverse
side to him)” corresponding to the reverse side (page face
which was fed later) of the page order transmitted from the
host computer 1s first processed. When the printing device
processes “the eighth page (when the user takes the printed
matter, 1t 1s the reverse side to him)” corresponding to the
obverse side, since the number of physical pages of this print
j0b 1s equal to the odd number, the apparatus receives the
command (1n case of the embodiment, the paper size change
command) to urge the forced paper ejection which was
inserted by the printer driver 203 and executes the forced
paper ejection without performing the printing process of the
obverse side (reverse side to him). Thus, this page 1s not
counted up by the counter, that 1s, the charging process for this
page 1s not executed. After completion of the forced paper
¢jection, the printing process of the sixth to first pages 1s
executed (the image forming order 1n the printer 1s set to the
order of the fifth, sixth, third, fourth, first, and second pages),
so that the printed matters arranged 1n the page order (refer to
FIG. 24 A) similar to that obtained as 11 by ejecting the paper
to the face-down paper ejecting umit in the face-up state are
obtained.

In case of ¢jecting the recording paper to the face-up paper
ejecting unit shown 1n FIG. 24B, it the print mode 1s the
duplex print mode and the number of entire physical pages 1s
equal to the odd number, the page order (order outputted from
the despooler 305) which 1s formed by the printer driver 203
1s the order obtained by further exchanging the obverse/re-
verse sides 1n the ascending order opposite to the ordinary
descending order, that 1s, the order of the second, first, fourth,
third, sixth, fifth, eighth (forced ¢jection command), and sev-
enth pages. In case of starting the duplex printing of “the
second and first pages™ as first physical pages, “the first page
(when the user takes the printed matter, 1t 1s the obverse side
to him)” corresponding to the reverse side (page face which
was fed later) of the page order transmitted from the host
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computer 1s first processed. Subsequently, the printing device
processes “the second page (when the user takes the printed
matter, 1t 1s the reverse side for him)” corresponding to the
obverse side, and the printing processes are sequentially
executed to the processes of “the sixth and fifth pages™. In
case of performing the duplex printing of “the eighth and
seventh pages™ as last physical pages, “the seventh page
(when the user takes the printed matter, 1t 1s the obverse side
to him)” corresponding to the reverse side 1s first print-pro-
cessed. After that, when the printing device processes “the
cighth page (when the user takes the printed matter, 1t 1s the
reverse side to him)” corresponding to the obverse side, since
the number of physical pages of this print job 1s equal to the
odd number, the apparatus receives the command (1n case of
the embodiment, the paper size change command) to urge the
forced paper ejection which was inserted by the printer driver
203 and executes the forced paper ejection without perform-
ing the printing process of the obverse side (reverse side to
him). Thus, this page 1s not counted up by the counter, that 1s,
the charging process for this page 1s not executed. Conse-
quently, the printed matters arranged 1n the page order (refer
to FIG. 24B) similar to that obtained as 11 by ejecting the paper
to the face-up paper ejecting unit 1n the face-down state are
obtained.

As described above, according to the invention, even 1n the
printer which first print-processes the reverse side, the page
order 1s controlled by the imnformation processing apparatus
side (printer driver 203 including the despooler 3035) so as to
¢ject the papers 1n a state where the print surfaces have been
reversed and the command to urge the forced paper ejection 1s
transmitted to the printer, thereby making it possible to pre-
vent the blank page data which has been charged for hitherto
from becoming the charging target.

There 1s also a method whereby an adaptivity situation of
the device forced ejection command i1s discriminated and
either the mode to 1ssue the forced ejection command of the
invention mentioned above or the mode to 1ssue the command
to msert the blank page data as in the conventional apparatus
1s selected.

In a manner similar to the foregoing embodiments, a series
of operations will now be described with reference to FIG. 20.
In the despooler 305 which recerved the print command from
the spool file manager 304, whether the page to be despooled
relates to the printing to the reverse side or not 1s made by a
discriminating process 2001 for discriminating about the
reverse printing. In case of outputting onto the obverse side,
since the process 1s out of the present processing routine of the
invention, other processing 2003 1s executed. Now, presums-
ing a case of outputting the page (a) 1n FI1G. 21, since it relates
to the process for the reverse side, 1t 1s determined that the
print data 1s outputted to the reverse side. Whether the page 1s
a page 1 which the blank page printing 1s expected or not 1s
made by a discriminating process 2002. If the number of
entire physical pages 1s equal to the odd number and the print
mode 1s the descending order printing as shown in FIG. 21, 1t
1s necessary to print the page (a) as a blank page. In case of the
page other than the last page or 1f the number of entire physi-
cal pages 1s equal to the even number, 1t 1s determined that the
page 1s not the page in which the blank page printing 1s
expected. A despooling process 2008 of the next page i1s
executed. This process 1s the despooling process of the nor-
mal page.

In case of presuming the output of the page (a), it 1s deter-
mined that the page 1s the page in which the blank page
printing 1s expected. An adaptivity obtaining process 2003 of
the forced ejection command of the next device 1s executed. It
1s a process for obtaimng a discrimination result about
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whether the device or driver 1s adapted to the forced ejection
command or not. For example, 1if a command to urge 1ssuance
of the forced ejection command which will be 1ssued later 1s
the special escape, a special escape as shown in FIG. 23 can be
also similarly used (Esc 1n FI1G. 23 denotes a specific number
to urge issuance of the forced ejection command of the
device), or a special interface can be also used. Thus, 1nfor-
mation about whether the forced ejection command can be
used or not 1s obtained.

A discriminating process 2004 for discriminating whether
the device supports the forced ejection command or not 1s
executed. It 1s a process for discriminating the information of
the forced ejection command which has already been
obtained. IT 1t 1s now determined that the device 1s not adapted
to the forced ejection command, a next blank page 1nserting
process 2007 1s executed. It 1s a process for ejecting the
reverse page by inserting the print data serving as a blank page
in a manner similar to the conventional techmque. If 1t 1s
decided that the device 1s adapted to the forced ejection com-
mand, an 1ssuing process 2006 of the command to urge 1ssu-
ance of the forced ejection command of the next device 1s
executed.

According to the 1ssuing process 2006 of the command to
urge 1ssuance of the forced ejection command of the next
device, a command serving as a trigger of 1ssuing the forced
ejection command which does not become the charging tar-
get, for example, a special escape or the like 1s 1ssued to the
printer driver. In response to such command, the printer driver
1ssues the command to urge the forced paper ejection to the
device. A form of the command to urge the forced paper
¢jection 1s not limited 1n a manner similar to the foregoing
embodiment so long as the device ejects the paper without
setting 1t as a target of the count-up. For example, if the
printing device itsell has the forced ejection command which
does not perform the count-up, it i1s suilicient to use 1t. If the
device does not have such a command, a method whereby a
resetting by a virtual paper 1s performed and the paper ejec-
tion 1s urged or the like can be also used. By the above series
of processes, the paper ejecting method that 1s optimum to the
device can be selected.

The 1nvention can be applied to a system comprising a
plurality of apparatuses (for example, a host computer, an
interface apparatus, a reader, a printer, and the like) or can be
also applied to an apparatus (a copying machine, a printer, a
facsimile apparatus, or the like) comprising one equipment.

The object of the ivention 1s also accomplished by a
method whereby a memory medium 1n which program codes
ol soitware for realizing the functions of the embodiments
mentioned above have been stored 1s supplied to a computer
(or a CPU or an MPU) of a system or an apparatus and the
computer reads out the program codes stored in the memory
medium and executes processes based on the program codes.

In this case, the program codes themselves read out from
the memory medium realize the functions of the embodi-
ments mentioned above, and the memory medium 1n which
the program codes have been stored constructs the invention.

As a memory medium to supply the program codes, for
example, 1t 1s possible to use a floppy disk, a hard disk, an
optical disk, a magnetooptic disk, an MO, a CD-ROM, a
CD-R, a DVD, a magnetic tape, a non-volatile memory card,
an ROM, or the like.

The mvention incorporates not only a case where the func-
tions of the embodiments mentioned above are realized by a
method whereby a computer executes the read-out program
codes but also a case where on the basis of instructions of the
program codes, an OS (Operating System ) or the like which 1s
operating on the computer executes a part or all of the actual
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processes and the functions of the embodiments mentioned
above are realized by those processes.

Further, the invention incorporates a case where the pro-
gram codes read out from the memory medium are written
into a memory provided for a function expanding board
inserted 1n a computer or a function expanding unit connected
to the computer and, thereafter, a CPU or the like provided for
the function expanding board or function expanding umnit
executes a part or all of the actual processes on the basis of
instructions of the program codes, and the functions of the
embodiments mentioned above are realized by those pro-
CEeSSes.

As described above, according to the invention, the infor-
mation processing apparatus for forming the print data to be
print-processed by the printer has the command adding
means constructed in a manner such that the number of pages
in the case where the data to be printed 1s arranged on the
recording paper 1s discriminated, the designation of the
duplex printing 1s received, and when it 1s determined that the
number of pages of the recording paper on which the data to
be printed has been arranged 1s equal to the odd number, the
command to urge the forced paper ejection 1n the printer 1s
added lest the blank page of the last page 1s logically counted
in the printer. Therefore, even 11 the number of pages of the
recording paper on which the data to be printed has been
arranged 1s equal to the odd number 1n case of performing the
duplex printing, the last blank page 1s not counted in the
printer. Thus, an effect such that even 1n case of executing the
charging process by using the counter, the charging that 1s
unnecessary for the user 1s not caused 1s obtained.

The information processing apparatus further has the user
interface providing means for providing the user interface to
designate the print setting and receives the designation of the
duplex printing 1n accordance with the print setting which 1s
inputted through the user interface. Therefore, in this case, the
user can generally designate the duplex printing without per-
forming any special designation.

Since the command to urge the forced paper ejection which
1s added by the command adding means 1s the paper desig-
nating command to designate the paper size ditterent from the
paper size designated by the printing process at present, even
in the printing process for the printing device which does not
have the forced ejection command, the forced paper ejection
can be falsely performed.

The information processing apparatus further has: the
spooling means for converting the print command which 1s
received by the application through the OS 1nto the interme-
diate data format and temporarily storing it; and the despool-
ing means for 1ssuing the print command to the OS 1n the data
format such that the application extracts again from the data
stored 1n the spooling means. In the case where the duplex
printing 1s designated and the number of pages of the record-
ing paper on which the data to be printed has been arranged 1s
equal to the odd number, the despooling means 1ssues the
print command to which the escape command has been added
by the command adding means so that the command to urge
the forced paper ejection 1s added. Therefore, even 1n the case
where the print command 1s spooled and the descending order
printing 1s performed on the host computer side, 1t 1s possible
to take into consideration the blank page of the last page.

The information processing apparatus further has the print
data forming means for forming the print data which 1s pro-
cessed by the printer on the basis of the print command which
1s recerved through the OS. In the case where the paper 1s
ejected to the face-up paper ejecting unit 1n the printer which
first performs the printing process of the reverse side in the
duplex print mode, the duplex printing 1s designated. When
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the number of pages of the recording paper on which the data
to be printed has been arranged 1s equal to the odd number in
the printer, the print data forming means forms the print data
whose page order has been controlled 1n a manner such that
the face-down paper ejection 1s performed in the face-up
paper ejecting unit. Therefore, even for the printer having the
face-up paper ejecting unit which first performs the printing
process of the reverse side in the duplex print mode, the forced
paper ejection control can be performed to the blank page of
the last page.

In the printer which first performs the printing process of
the reverse side 1n the duplex print mode, when the paper 1s
ejected to the face-down paper ejecting unit, 1f the duplex
print mode 1s designated and the number of pages of the
recording paper on which the data to be print-processed has
been arranged 1s equal to the odd number in the printer, the
print data forming means forms the print data whose page
order has been controlled 1n a manner such that the face-up
paper ejection 1s performed 1n the face-down paper ejecting
unmit. Therefore, even for the printer having the face-down
paper ejecting unit which first performs the printing process
of the reverse side 1n the duplex print mode, the forced paper

ejection control can be also performed to the blank page ot the
last page.

What 1s claimed 1s:

1. An information processing apparatus, as a host com-
puter, for generating print data to be print-processed by a
printer using a printer driver, comprising:

a reception unit that receirves a designation of a duplex

printing via a user interface of the printer driver;

a first generating unit that generates, 1n the case where the
designation of the duplex printing 1s received by said
reception unit and the number of pages included 1n data
to be printed 1s equal to an odd number, a command such
that a last page of the pages 1s not charged, the data to be
printed being provided by an application; and

a second generating unit that generates the print data such
that the last page 1s not counted as a page in printing and
1s not counted as a page for charge, based on the data to
be printed and the command generated by said first
generating unit.

2. The apparatus according to claim 1, further comprising,

a spooling unit that temporarnly stores the data to be printed
and counts the number of pages.

3. A method for an information processing apparatus, as a
host computer, for generating print data to be print-processed
by a printer using a printer driver, said method comprising:

a recewving step of recerving a designation of a duplex
printing via a user interface of the printer driver;

a first generating step of generating, 1n the case where the
designation of the duplex printing 1s received 1n said
receiving step and the number of pages included 1n the
data to be printed 1s equal to an odd number, a command
such that a last page of the pages 1s not charged, the data
to be printed being provided by an application; and

a second generating step of generating the print data such
that the last page 1s not counted as a page 1n printing and
1s not counted as a page for charge, based on the data to
be printed and the command generated 1n said first gen-
crating step.

4. The method according to claim 2, further comprising a
spooling step of temporarily storing the data to be printed and
counting the number of pages.

5. A non-transitory computer-readable storage medium
storing a computer-executable program for an information
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processing apparatus, as a host computer, for generating print code for a second generating step of generating the print
data to be print-processed by a printer using a printer driver, data such that the last page 1s not counted as a page in
the program comprising: printing and 1s not counted as a page for charge, based on
code for a recetving step of recerving a designation of a the data to be printed and the command generated 1n said
duplex printing via a user interface of the printer driver; s first generating step.

code for a first generating step ol generating, in the case
where the designation of the duplex printing is received
in said recerving step and the number of pages included
in the data to be printed 1s equal to an odd number, a
command such that a last page of the pages 1s not .,
charged, the data to be printed being provided by an
application; and S I

6. The non-transitory computer-readable storage medium
according to claim 5, the program further comprising code for

a spooling step of temporarily storing the data to be printed
and counting the number of pages.
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